Cholesterol is obligatory for polarization and chemotaxis but not for endocytosis and associated signaling from chemoattractant receptors in human neutrophils.
Plasma membrane cholesterol is critical for neutrophil chemotaxis, although how cholesterol affects chemotactic signaling pathway has not been clearly delineated. Here we demonstrate that cholesterol was absolutely required for polarized redistribution of key chemotactic mediators in human neutrophils in response to all chemoattractants tested (fMet-Leu-Phe, and the chemokines CXCL1, CXCL8 and CXCL12). In particular, PI3K and phosphatidylinositol-3,4,5 triphosphate (PIP(3)) failed to accumulate at the front and phosphatase and tensin homolog (PTEN) at the back of chemoattractant-stimulated neutrophils after cholesterol depletion. Cholesterol depletion did not affect early chemoattractant signaling events such as G-protein activation, intracellular calcium flux or G-protein-independent endocytosis-linked signaling, including the activation of mitogen-activated protein kinase (MAPK), Hck and Fgr transduced by beta-arrestin. During cell polarization, F-actin assemblies redistributed the cholesterol-rich microdomains and cytoskeleton-anchored proteins, including CD16 and CD44 from the leading edge. These data suggest that spatial polarization of chemotactic mediators is orchestrated by protein:protein interactions that organize cholesterol-rich domains of the plasma membrane.